Susceptibility of HIV-2, SIV and SHIV to various anti-HIV-1 compounds: implications for treatment and postexposure prophylaxis.
Limited information is available on the activity of antiretroviral drugs against human immunodeficiency virus type 2 (HIV-2) and simian immunodeficiency virus (SIV) strains to guide their use in treatment or prophylaxis. We evaluated the antiviral activity of 16 approved drugs and one experimental drug, AMD3100, against two wild-type HIV-2 (ROD and EHO) isolates, two strains of SIV (mac251 and B670), and two strains of simian-human immunodeficiency virus (SHIV) that contain the reverse transcriptase (RTSHIV) or envelope glycoprotein (SHIV89.6) of human immunodeficiency virus type 1 (HIV-1) in a SIV(mac239) background. Drug susceptibility was measured conventionally by the MT-4/MTT assay, and results were analysed as fold changes in 50% effective concentration (EC50) relative to the EC50 for HIV-1 (IIIB). The nucleoside reverse transcriptase inhibitors (NRTIs) zidovudine, lamivudine, stavudine, didanosine, zalcitabine and abacavir as well as the nucleotide reverse transcriptase inhibitor tenofovir retained full activity against all six viruses except for SIV and SHIV89.6 that showed low-level resistance to didanosine. The protease inhibitors (PIs) ritonavir, indinavir, saquinavir and nelfinavir were found to be active against some HIV-2 or SIV strains. However, a significant reduction in susceptibility was seen with indinavir against SHIV89.6 (3.3-fold), and with amprenavir against HIV-2(ROD) (8.8-fold). All viruses except for RTSHIV showed a >200-fold decrease in susceptibility for the non-nucleoside reverse transcriptase inhibitors (NNRTIs) nevirapine, delavirdine and efavirenz, indicating high-level resistance. AMD3100, a CXCR4 antagonist, was active against HIV-2 and SHIV89.6, a finding consistent with the use of the CXCR4 co-receptor by these isolates, but was inactive against SIV strains. In contrast, enfuvirtide (T-20) was active against SHIV89.6 but had reduced inhibitory activity against both HIV-2 and SIV strains predicting little therapeutic value against these viruses. These findings support the use of NRTIs, tenofovir, but not NNRTIs, for treating HIV-2-infected persons or for prophylaxis against HIV-2 and SIV. The clinical significance of the low-level resistance of HIV-2 and SIV to some PIs is unclear. Co-receptor antagonists such as AMD3100 show promising anti-HIV-2 therapeutic modalities. Both AMD3100 and enfuvirtide could be used for prophylaxis against SHIV89.6.